INTRODUCTION
Stability of shock waves in the so-called layered structures is studied in this paper. With this end, a linear initial boundary value problem is constructed by linearizing nonlinear equations of a hydrodynamical model in layered structure and nonlinear relation on strong shock. To answer the question on stability of shock waves, we use the trick from [l] . Applying the "equational" approach, we study well-posedness of the mentioned linear IBVP (initial boundary value problem). In this paper, we are able to prove ill-posedness of such a problem. From a physical point of view it means instability of strong shock for the considered hydrodynamical model of layered structure.
PRELIMINARIES
Now we briefly describe a mathematical model which we recently suggested in [2] for description of layered structures, formed of water, gas, and oil mixture. The hydrodynamical model of such layered structures is based on equations written in the divergent form: pt + div(pv) = 0, (pc)t + div(pcv) = 0, bib + P,; + ~(Wk -aik)zk = 0, i =.1,2,3, k=l (ps)t + div(psv) = 0, (2.1) Here p is the layered system density, v = (WI, wz, ws), media velocity vector, lv12 = (v, v), c, mass gas concentration, p, pressure, 5, entropy, Ee, mass inner energy; stress tensor C?&, the vector Q = (Qr , Q2, Q ) s are described below. System (2.1) is completed with an equation which was deduced in the following way. To characterize the layers which follow each other along the axis z(= ~cs), we explicitly describe a distinguished element of the layered structure, a surface in the space with the coordinates ~1,22,23 (5, y, z):
w(x, t) = ca, To (2.1),(2.3), we add the first thermodynamic law, which in the case of layered structure has sufficiently complicated form: Using (2.6), we can replace the first equation in (2.8) by the equation for pressure p dp z+pcf divv=- 
LINEARIZATION OF EQUATIONS FOR LAYERED STRUCTURE
The equation for layered structure from previous section has a simple solution (we will call it 
Besides, (3.3) implies Turning back to (3.2), we note that in practice it is convenient to use its dimensionless form.
With this end, we introduce into consideration new depending and independent variables Xi xi = -, i = 1,2,3, t' = C"t, 
STRONG DISCONTINUITIES IN LAYERED STRUCTURES
Equations of strong o&continuities for (2.1),(2.3), written as conservation laws, can be easily deduced with the use of standard reasoning (see [3] ): [ 1 2 Here f = f(t, y, 2) -x = f(t,xi,zz) -zi = 0 is the strong discontinuity surface equation,
is th e unit normal to strong discontinuity surface;
[j] = (j -jm) is th e jump of j on the surface of strong discontinuity, additionally, j, is the value of j on the left side of the discontinuity (i.e., at f(t, 52,~s) -z3 + +O); v, = (v, n), 21, = (v, 71, Dn = -.ftlJl + f:, + f;c2, is the projection of movement velocity of strong discontinuity surface on n, In the sequel, we will study strong discontinuities of shock wave type (see [3] ), i.e., when
We consider a stationary movement of the layered structure with a surface of strong discontinuity called the shock wave. That is, for example, the piece-wise solution: satisfies the requirements for the so-called normal gas by variables V and s (see [3] Here b,, = cz%dvvm > l/2, 6, = (P2(S&J r12. Thus, from the physical point of view, the above described piece-wise solution to equations of the layered structure means that we have a strong shock wave which separates the supersonic stationanJ because the equation on s, does not require boundary condition at xi = 0 and has zero solution at zero initial data.
With these remarks in a view, the linear IBVP on stability of shock waves is formulated as follows.
The main problem on stability of shock waves. We seek the solutions to the system We see that this system is underdetermined (the number of unknowns is larger than the number of equations); it always has nontrivial solution (see [4] ). Thus, we have constructed a nontrivial special solution to (5.12). As known, this fact means (see [l] ), that we prove illposedness of the linear IBVP (4.8)- (4.10) and, consequently, instability of shock waves in layered structures.
APPENDIX
Here we deduce a variant of the main problem provided that fia = 0. We rewrite (4.8) as follows: Problem (4.9),(4.10') can be slightly simplified. Indeed, instead of (4.9) we will have (A.51
Boundary conditions (4.10') for system (A.5) can be rewritten as follows w = 0, s = up.
Results on study of problems (A.5), (A.6), and (4.8)-(4.10) at fia = 0 will be placed in the further publications.
